All chemicals were purchased from Sigma Aldrich, Alfa Aesar or TCI unless otherwise noted. HPLC grade acetonitrile was purchased from VWR. Nucleoside triphosphates and cap analogues were purchased from Jena Bioscience, NEB, TriLink Biotechnologies, Solis BioDyne and Sigma Aldrich. All chemicals were used without further purification.
Amino acid sequences of enzymes used in this study
The purification tag is marked in yellow and the substitution site in green. The protein sequence is underlined. 
Recombinant expression in E. coli
For protein production E. coli BL21(DE3) cells were transformed with the respective plasmid and cultivated on LB-agar plates supplemented with the respective antibiotics.
Single colonies were picked to inoculate an overnight pre-culture. Main cultures were inoculated with 1 % of the pre-culture and induced using isopropyl-β-D-1-thiogalactopyranoside (IPTG). Expression conditions for all constructs used in this study are summarized below. After production, cells were centrifuged at 5,000 g for 20 min and pellets were stored at -80 °C for further use. 
Protein purification using immobilized metal affinity chromatography
Proteins were purified via their His-tag by immobilized metal affinity chromatography (IMAC). Cell pellets were resuspended in lysis buffer and PMSF (100 µM final concentration) was added. The suspension was sonicated for 3×3 min at an amplitude of 30 % using a Sonopuls GM3100 (Bandelin, Berlin). The cell lysate was centrifuged at 21,000 g for 30 min (4 °C). The supernatant was filtered through a 0.2 μm filter and loaded into the Superloop of the ÄKTApurifier. A HisTrap FF column (1 mL) was equilibrated in lysis buffer, the sample was injected and proteins were eluted by an increasing gradient of imidazole.
Fractions containing the desired protein were pooled. Concentration and buffer exchange to storage buffer was performed using Amicon Ultra-15 centrifugal units (10 kDa cut-off).
Concentrated proteins were flash frozen in liquid nitrogen and stored in aliquots at -80 °C.
Tab. S3 Buffers used for IMAC. Next, the samples were acidified by the addition of 10 % (v/v) of 1 M HClO4, centrifuged for 10 min at 21,000 g and the supernatant was directly analyzed via HPLC. ChMAT, and Ecm1. The substrate GpppA (16, 8.84 min) is converted to p 7 GpppA (16c, 9.50 min). Note that the reaction mixture was dephosphorylated with FastAP® to avoid coelution of 16b with 4 as described above. mRNA cap and analogues (GpppA 16, 16a-c and 17a,c) , 4,5,7-trihydroxy-3-phenylco umarin and analogues (18a,c). 17a,a refers to the m 2,2,7 GpppA.
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